Background: The serotonin concentration peaks at night which causes intestinal cramps. Both serotonin and melatonin have circadian rhythms and they peak at night. While there are only serotonin circadian rhythms during birth, the melatonin circadian rhythms begin after 3rd month. It is argued that serotonin is high and melatonin is low for the infants who have colic, yet there are no studies proving this argument.
INTRODUCTION
Infantile colic is a phenomenon which is characterized with crying attacks that especially occur in the evenings with the style of the paroxysms of unknown reason in healthy infants, aged 2 weeks to 4 months 1 .
Mostly it disappears in the 4th-6th months. However, the baby's constant crying without any disease, can distort communication within the family by both increasing anxiety and creating a feeling of inadequacy in parents. It may cause parents to use violence against each other, and sometimes to the baby 2 .
In addition, as it is reported in some studies, eating, sleep and behaviour disorders are more common in the babies with infantile colic. Hence the treatment and prevention of infantile colic and informing families of such infants are important 3 . Unnecessary hospital admissions can thus be prevented 1 . Too many risk factors have been identified for the development of infantile colic. Although different risk factors in different studies gain significance, an exact risk factor has not been identified yet 1 . Since the exact cause of infantile colic is unknown, and there are a lot of risk factors, many treatment options such as behavioural therapy, diet therapy, drug therapy and other treatment types have been proposed 1 .
The aetiology of infantile colic hasn't been fully elucidated. The theories to be emphasized to explain the infantile colic are psychosocial factors, immature central nervous system and gastrointestinal dysmotility 2 . The hypothesis that the imbalance between melatonin and serotonin in gastrointestinalregulation is the cause of infantile colic has been established but there has not been scientific studies on this issue. Melatonin and serotonin reach the peak concentration in the evening. Serotonin increases the contraction of intestinal smooth muscle, whereas melatonin relaxes them [3] [4] [5] [6] [7] . While there is a serotonin circadian rhythm at birth, melatonin circadian rhythm begins only at the 3rd month of life 8 . Melatonin has therapeutic potential to cure gastric ulcers, colic, irritable bowel syndrome and infantile colic 9 .
In this study, we aimed to investigate the relation of serum melatonin levels with infantile colic in infants aged between 2 weeks to 4 months.
MATERIALS and METHODS
This study was conducted in a case control study manner. The study group comprised of 50 infants with infantile colic who were followed at Gulhane Military Medical Academy and the Military Medical Faculty, Department of Pediatrics, born between June, 2011 and October, 2012, aged between 2 weeks and 4 months and 66 healthy infants who come for routine check up as the control group.
Approval for this study was obtained from the Gulhane Military Medical Academy Ethics Committee.
Families were informed about the procedures to be carried out and written consent was obtained from them.
Infants were examined and their diagnosis was established by the same clinicians. The level of serum melatonin was assessed/measured with ELISA kit (Enzyme immunoassay for the in-vitro-diagnostic quantitative determination of melatonin in human serum and plasma REF RE54021 IBL INTERNATIONAL GMBH/Hamburg).
The study group was composed by 116 infants, 50 of 116 infants who are followed outpatients at GATA Pediatrics Clinic, diagnosed with infantile colic according to ROME criteria( Infants whose ages are between 0 to 4 months. These infants cry with the reasons which cannot be known. Crying occurs 3 hours a day and this situation continues at least three days a week. Crying attacks don't influence the development of infants.).
Babies with colic and control groups were analyzed ; by taking 3 cc blood from 20 colicsy babies at 9 am and 9 pm. Bloods were centrifuged 5 minutes at 3000 rpm.. all the blood tubes were protected from direct sunlight, and their plasmas were stored at -80 ° C. The blood taken from the 66 healthy infants in the control group also underwent the same procedure.
Infants with; a chronic disease, crying because of an organic cause, growth retardation, increased body temperature, congenital anomalies, perinatal asphyxia and/or asphyxia sequel and premature were excluded from the study.
All of the statistical analyses of the study was done by using PASW Statistics (Version 18.0.0). Categorical variables were defined as frequency and percentage, of numeric variables showing a normal distribution was defined as mean ± standard deviation and the ones not showing a normal distribution were shown as median and interquartile range. Comparisons between binary groups were done using by t test for variables with a normal distribution and Mann-Whitney U test for variables notb
RESULTS
Totally, 116 infants were included in the study. Group with infantile colic consist of 50 infants; 60% of them were male, 44% of them were female. Of the 66 healthy Results of infants with infantile colic in comparison with the results of the control group is displayed in Table  1 .
When serum melatonin levels of 50 infants with infantile colic were evaluated, average melatonin level was 14 771.61 ± 19.53 pgr/mL. Minimum value: 14 691 pgr/mL, the maximum value: 14,812 pgr/mL, median value: 14 771.50 pgr/mL was calculated respectively.
When serum melatonin levels of 66 healthy infants in the control group were evaluated, average melatonin level was 14 803.21 ± 87.997 pgr/mL. Minimum value: 14 699 pgr/mL, the maximum value: 15,484 pgr/mL, median value: 14 797 pgr/mL was calculated respectively. When serum melatonin levels of infants with infantile colic compared to control group in Table 2 .
When serum melatonin levels of 20 infants with infantile colic at 21:00 was evaluated, average melatonin levels were 14 806.15 ± 19.519 pgr/mL. Minimum value: 14 780 pgr / mL, the maximum value: 14,872 pgr / mL, median value: 14 800.00 pgr / mL were calculated respectively.
When serum melatonin levels of 20 infants with infantile colic at 9 am evaluated, average melatonin levels were14 770.50±17.470 pgr/mL. Comparison of morning and evening serum melatonin levels of infants with infantile colic is presented in Table 3 . 
DISCUSSION
This study was designed and analyzed by the authors The results of our study support that decrease in serum melatonin levels are associated with the development of infantile colic.
When the gender distribution of babies with infantile colic included in the study was evaluated, distribution difference of gender between babies with infantile colic and control group healthy infants was not found statistically significant (p:0.671). These results are in line with similar studies in the literature 10, 12 . Only one study states that male babies cry more 13 and no other study has been found supporting this finding.
Publications are available about the cries of infants peaked in the 6th week 14 and decreased by 50% in the 12th week 15 . In addition, neuro-developmental changes in infants are around in the 6th week 16 . According toBarr and his colleagues' study, it was determined that the cries peak in the 6th week 17 . Although the rate of infants with infantile colic and the control group infants, two-monthones, is more than the other age groups in our study, the difference in age distribution was not found statistically significant (p: 0.776). Publications are available in the literature representing that infantile colic is more frequent in two-month-infants and support this idea 1 .
The distribution of the difference in birth weight between infants with infantile colic and control groups was not found statistically significant as in other studies (p:0.168). In a study involving prematures, low birth weight has been identified as a risk factor 18 . However, premature groups had not been included in our study. However, in the study that Crowcroft and his colleagues conducted with the participation of over 76 thousand infants, they have found that birth weight of infants with infantile colic is more and they gain more weight. However, another study that supports this finding has not been determined as far as we know.
When the ways of the birth of babies are questioned in terms of risk factors, there was no difference between the groups in terms of delivery by cesarean or vaginal delivery. The distribution difference of mode of delivery between infantile colicky infants and control group infants were not found statistically significant as well as in other studies (p:0.487) 10 . Although some publications stated that cesarean delivery increased the risk of infantile colic slightly, statistically significant data has not been achieved 19 .
In our study, difference in the distribution between the ages of parents of infants of infantile colicky infants and control groups was not found statistically significant (p:0.540). In our study infantile colic was higher in infants with maternal age between 25-29. But it was not statistically significant. Although there are publications on maternal age has no contribution to incidence rate of colic 2 , it is indicated that more infantile colic was seen in 25-29 and 30-34 age groups in two studies 18 .
When the status of 50 infants with infantile colic getting breast milk or formula baby food, the difference in feeding type between infantile colicky infants and healthy control group was not found statistically significant (p:0.270). While some older studies that Rubin and his colleagues conducted stated that the incidence of infantile colic in breastfed infants is more, in other studies it is indicated that breastfeeding is protective 26 . However, there are not many of them. Results of most of the work in line are in line with the results we have achieved 12 .
In the studies conducted, more risk of infantile colic has been identified in infants with parents who smoke, including passive smoking during pregnancy or after birth than infants who do not exposed to cigarette smoke 25 . Nicotine and its metabolites have been found significantly higher in saliva, urine and serum of smoker mother's baby and baby directly exposed to cigarette smoke 12 . It is suggested that nicotine increases the motilin levels, increased levels of motilin cause pain by leading an increase of phasic contractions in the intestines 25 . There are also publications that smoking does not contribute to the formation of infantile colic 10 . Most of the studies is related to the post-natal maternal smoking, there are a few reports on smoking status during pregnancy or on passive smoking.
In our study, the difference between infantile colic and control groups were not found statistically significant regarding the distribution of babies of smoking mothers (p:0.296). This may be because the number of smoking mothers of infantile colic (n = 2), is too little.
The difference of weight (p: 0.594) during admission between infants with infantile colic, and control group and the difference of length (p: 0.416) distribution during admission were not found statistically significant. There are publications advocating that the baby's weight and length during the time of application do not have influence on development of infantile colic 12 . Our study showed parallelism with these studies.
There are publications indicating that maternal distress, stress and disease increases the risk of post-natal infantile colic (18, 20) . In our study, the incidence of hypertension, preeclampsia, gestational diabetes, and multiple pregnancies in mothers of infantile colic and healthy babies were not statistically found significant.
In a study conducted in Turkey, between the infantile colicky babies and the control group of healthy babies difference was not detected in terms of the story of colicky sibling 20 . And in our study the story of sibling with colic was statistically found significantly higher in infantile colicky infants (p:0.001). As in the study of Cuesta and his colleagues conducted in 2008, our results also suggest that infantile colic may be genetic, mutations in genes encoding enzymes involved in the synthesis of melatonin may have a role in the development of infantile colic 21 .
The hypothesis established that imbalance between melatonin and serotonin in gastrointestinal system causes infantile colic, however, there have not been enough scientific studies. Lobo and Denyer showed that melatonin inhibits the contractions caused by spontaneous or serotonin in rat deodonum 22 . That smooth muscle contractions in the stomach, colon and ileum were inhibited by melatonin is shown in further experiments 23 .
Melatonin and serotonin reach the peak concentration in the evening. Serotonin increases intestinal smooth muscle contraction, and melatonin relaxes intestinal smooth muscles. While there is serotonin circadian rhythm at birth, melatonin circadian rhythm begins in the 3rd month 24 . Melatonin has therapeutic potential on gastric ulcers, colic, irritable bowel syndrome and infantile colic 9 .
That infantile colic in infants has lower levels of serum melatonin hypothesis was established 8 , but in this regard there have not been enough scientific studies. In our study, when serum melatonin levels compared in infants with infantile colic and the control group of healthy infants, it was statistically found significantly higher in the control group infants (p:0.014). Our study results support the hypothesis that the decrease of melatonin caused infantile colic.
Although babies' crying varies in the day time, it increases in the evening and at night. Although it is known that the normal infants cry rather in the evening, it has been identified that infants with infantile colic cry towards the evening hours and at night more than the non-infantile colic babies, intensity of crying of the babies who cry in the daytime hours even excess in the evening and / or night hours 2, 12 . In our study, when the morning and evening levels of melatonin of 20 infants with infantile colic compared, the evening levels of melatonin statistically found significantly higher (p:0.000). These findings suggest that infantile colic arises when melatonin levels decreases. This issue must be clarified thoroughly by broader and more comprehensive future studies.
The studies on the effectiveness and the place of melatonin in the treatment of infantile colic in the future are also needed.
